Design of an anti-adhesive surface by a pilicide strategy.
Biofilm formation on surfaces is one of major problems in medical, cosmetic and food industries. Nowadays any efficient treatment is known, as consequence, research of new strategies to inhibit biofilm formation is urgent. Recently, virstatin, which interferes with bacterial type IV pili formation, has demonstrated a capacity to inhibit biofilm formation developed by Acinetobacter baumannii after 24h. In this study, we aim to elaborate anti-adhesive surfaces preventing biofilm development by the covalent immobilization of virstatin on silicon surface. Surfaces were functionalized by self-assembled monolayers of two aminosilanes (11-aminoundecyltrimethoxysilane (AUTMS) and 3-aminopropyltrimethoxysilane (APTMS)). Then, virstatin (2mM) was immobilized on those modified surfaces. We observed an increase in surface hydrophobicity of AUTMS modified substratum leading to an increase of A. baumannii ATCC 17978 adhesion (after 4h). Immobilization of virstatin molecule on APTMS modified surface was efficient to decrease cell attachment by 32.1±5.7% compared to unmodified surface. As virstatin is known to inhibit type IV pili formation in solution, the observed decrease of bacterial adhesion might be due to this pilicide action. We also demonstrated that hydrophobicity of strains plays a role in adhesion according to surface properties. In conclusion, immobilized virstatin succeeded to inhibit bacterial attachment of various Acinetobacter baumannii strains comparing to APTMS modified support.